Group-III nitrides are attracting much research interest because of their potential applications in high-efficiency solar cells, optical emitters and detectors. Although much efforts have been made recently, InN is still the least understood of this group. Concerning elastic constants, several theoretical studies have been carried out using different approaches, but no study has been reported so far on InN by Brillouin scattering. The only experimental determination of the InN elastic constants was recently obtained from grazing-incidence X-ray scattering by Serrano et al.
Group-III nitrides are attracting much research interest because of their potential applications in high-efficiency solar cells, optical emitters and detectors. Although much efforts have been made recently, InN is still the least understood of this group. Concerning elastic constants, several theoretical studies have been carried out using different approaches, but no study has been reported so far on InN by Brillouin scattering. The only experimental determination of the InN elastic constants was recently obtained from grazing-incidence X-ray scattering by Serrano et al. [1] Because of its close relation to other structural properties, the study of the elastic constants can provide valuable information about the characteristics of the crystal lattice.
This work presents the first Brillouin scattering study on InN. The studied samples are c-and m-face InN thin films grown on GaN/sapphire and -LiAlO 2 , respectively. Because of the small band gap of InN, the experiments have been performed in the absorption region. Therefore, only surface acoustic waves (SAW) can be detected which provide indirect information of the bulk elastic constants. The Brillouin spectra are recorded in backscattering configuration for different azimuthal and sagittal angles on both samples. Azimuthal angular studies show the isotropy of the SAW velocity on the c-face thin film and the anisotropy of the m-face sample. The experimental results suggest that both samples have a different set of elastic constants.
To evaluate the elastic constants of InN, numerical simulations based on the Green's function formalism have been performed and compared to the experimental results. A complete set of elastic constants is then proposed for both the m-and the c-face samples, respectively. The v SAW angular dependences have been calculated using these elastic constants which describe satisfactorily the experimental results. The slightly different elastic properties of the studied samples may be caused by the structural defect anisotropy of InN non-polar surfaces.
This study demonstrates that Brillouin scattering is a powerful technique to obtain accurate information on the elastic properties, even in opaque materials such as InN.
